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Primary physico-chemical properties of the test-NPs and methods used for the characterization
The primary physico-chemical proprieties of the test NPs, ZnO NPs, and MnO2 NPs, are summarized in Table   S1 . Data was retrieved from official reports (for ZnO NPs only 1 ) and supplemented with data performed at the NERC Facility for Environmental Nanoscience Analysis and Characterisation (FENAC, Birmingham, UK). The description of the methods used and more details about the results obtained are reported below. Table S1 . Primary physico-chemical proprieties of the test NPs, ZnO NPs and MnO2 NPs. Data reported in italics were obtained from the characterization programme carried out at the NERC Environmental Nanoscience Facility (FENAC, Birmingham, UK); those reported in regular font were retrieved from the official reports and the literature.
ZnO NPs
MnO2 NPs
CODE, SUPPLIER
NM112, OECD's sponsorship programme for the global safety assessment of nanomaterials (www.nanotechia.org) 4910DX, Skyspring Nanomaterials INC, Houston, USA
DESCRIPTION MnO2

SHAPE (TEM)
Near spherical rather than polyhedral with regular morphology and a relatively homogenous size distribution. Generally, particles have an aspect ratio close to 1 keV electron generation. Images were acquired at 30,000, 50,000 and 100,000 times magnification. Figure S1 shows a representative TEM image of on MnO2 NPs under pristine conditions. 
Surface area (BET)
Surface area measurements were carried out using a Beckman Coulter SA31000 Surface Area Analyser (BET). Duplicate measurements were carried out on the nanomaterial. The weights of clean, dry sample tubes were recorded, and the nanomaterial was introduced into the tubes. The tubes were fitted into the BET ports for drying the sample, and the material was dried at 150°C for 180 mins under flowing helium gas, and the tube cooled to room temperature.
The dried samples and tubes were weighed, and the dry sample weights were calculated. The first tube was installed in the measurement port of the BET and the bulb of the tube containing the sample was immersed in liquid N2. The tube was evacuated, then helium gas, containing different partial pressures of nitrogen was introduced into the tube. The nitrogen was adsorbed onto the surface of the powder and the instrument calculated the surface area of the powder from the drop in pressure. The measurement was repeated for the second tube.
pHIEP (electrokinetic method)
The pHIEP of the three test-NPs was determined via electrokinetic method (i.e. measurements of the zeta potential as a function of pH). The electrophoretic mobility measurements were performed through a Zetasizer Table S1 were obtained from the data presented in Figure S2 . The graph plots the average values of six replicated measurements of zeta potential versus the pH featuring the NPs suspensions. 
Crystal structure (XRD)
The crystalline structure of test Mn oxide nanopowder (Skyspring Nanomaterials Inc, Houston, USA; 4910DX) was determined by Powder X-ray (XRD) diffraction. Powder x-ray diffraction was carried out on a Bruker D8 Advance, using copper Kα radiation, at a wavelength of 1.5406 Å, and on a Bruker D2, using cobalt Kα radiation at a wavelength of 1.788965 Å. Measurements were carried out at room temperature with a step size of 0.02 degrees 2θ and 10 second dwell time.
Contrary to the claim of the manufacturer, who sold the material as Mn2O3, the manganese oxide nanopowder (Skyspring Nanomaterials Inc, Houston, USA; 4910DX) was identified as Mn(IV)O2. The automatic match was obtained with Akhtenskite synthetic (ICDD card 01-089-5171; Figure S3A ), which appeared to be the main form present and gave a good match for most peaks in both the position and the relative heights. was also identified as a possible match for some peaks ( Figure S3A ). In contrast, the presence of Mn 3+ oxide phases (i.e. Mn2O3, Mn3O4) was excluded by the lack of match with the reference patterns of Bixbyite-C syn (Mn2O3, ICDD card 00-041-1442) and Hausmannite (Mn3O4, ICDD card 00-024-0734, 01-080-0382; Figure   S3B ). The lattice parameters and crystalline structure of Akhtenskite syn are summarized in Table S2 .
The mineral Akhtenskite (also known as ε-MnO2) is a polymorph of pyrolusite (β-MnO2, tetragonal structure, 1x1 tunnels) and Ramsdellite (orthorombic structure, 2x1 tunnels). Akhtenskite has an electrochemical activity similar to that of γ-MnO2 (i.e. an intergrowth of pyrolusite in a ramsdellite phase with varying degrees of microtwinning, which is widely used in MnO2/Zn couple of alkaline primary batteries 
Methods for the characterization of the behaviour of the test NPs
Hydrodynamic size of NPs in seawater
The hydrodynamic diameter of the particles in ASW was determined on a Zetasizer Nano ZS (Malvern Instruments Ltd. Malvern, UK) operating with a He-Ne laser at a wavelength of 633 nm using back scattered light. Samples were held at 20ºC for 2 mins prior to analysis to allow for particle stabilisation. Ten replicate measurements were made on each sample and data are reported as means and the standard deviations of the replicates.
Dissolution
The Primer sequences, qPCR conditions and performance Instruments, UK) were undertaken immediately after the preparation of NP suspensions, and after 2 and 24 h.
The test suspensions (200 uM) were manually shaken (10 secs) before undergoing measurement in order to resuspend the settled aggregates. DLS measurements were taken also in DIW to provide reference. The results are plotted in Figure S4 . Figure S7 and Table S4 present the results of the TEM-EDS analysis carried out to characterize the electron dense particle shown in Figure 4 (manuscript), and suspected to be a cellular internalized MnO2 NP.
TEM-EDS study of cellular internalization of MnO 2 NPs
The high relative percentage of Mn over O (within the range characterizing the MnO2 NP aggregates ingested by larvae and accumulated in the digestive tract) identified the suspected electron dense particle as a cellular internalized MnO2 NP. 
